Using cross-country data, we find that attitudes towards women are more progressive as income rises and that the quality and quantity of women's human capital increases with income. Prior to presenting these empirical results, we first demonstrate the importance of these relationships with a simple model that shows how a feedback loop between attitudes towards women, investment in women's human capital, and income affects the dynamic path of the economy. Depending on the nature of the relationship betweem income and attitudes towards women, we identify the possibility of a gender equity poverty trap.
Introduction
This paper has two purposes. First, we theoretically explore the implications of the joint determination of attitudes towards women and income for the development of the economy. Second, we empirically examine how life changes for women as per capita income grows. Specifically, we are interested in examining whether attitudes towards women and economic outcomes change with higher per capita income. Overall, using several different measures of the quantity and quality of women's human capital, we find evidence that women's standard of living improves relative to men's as per capita income increases. Furthermore, we find evidence that attitudes towards women are more progressive as income rises; societies value women more when income is higher. Prior to presenting these empirical results, we first demonstrate the importance of these relationships with a simple model that shows how a feedback loop between attitudes towards women, investment in women's human capital, and income affects the dynamic path of the economy. Depending on the nature of the relationship from income to attitudes, we identify the possibility of a gender equity poverty trap.
Many theories have been developed to explain a causal relationship between gender equity and growth, especially as it relates to investment in women's education. Perhaps most obvious is the idea that gender inequity with respect to human capital accumulation underutilizes an important resource in the economy, the female labor force. (See for example, Shultz 1993 , 2002 , or Dollar and Gatti 1999 1 ) Others have linked low rates of female education to low opportunity costs of women's time and higher fertility rates. (See, for example, Iyigun, 2000, or Kremer and Chen 2002 ) Increased education for women is also associated with lower child mortality and better nutrition. (See, for example, Frenzen and Hogan, 1982 or Wickrama and Lorenz, 2002 .) Finally, better living standards for women can be a goal in and of itself, along with higher per capita incomes.
Others have studied the relationship between growth and women's status in the economy, examining the causation running the other way-from higher income to women's standard of living. For example, Galor and Weil (1996) develop a model in which women's wages relative to men's increase as the importance of physical strength declines when the economy develops. Dollar and Gatti (1999) empirically examine how some measures of women's status in an economy are associated with per capita income and argue that higher incomes lead to better economic and social outcomes for women. Finally, although the focus of their paper is on religion and economic attitudes, Guiso, Sapienza, and Zingales (2003) document with microeconomic data that individuals that have higher incomes generally have more progressive attitudes towards women in the labor force.
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Although our model features a mechanism through which greater investment in women's human capital affects growth, the contribution of this paper is more closely related to this second strand of literature that examines how higher per capita income affects women's welfare. We differ from previous studies in several ways. First, our work emphasizes theoretically and empirically the relationship between a broad spectrum of attitudes towards women and income per capita at the macro level. Second, we use several different measures of women's economic welfare and human capital and show how the relationship between men's and women's economic welfare changes as per capita income grows. We show these relationships are robust to several different estimation strategies including fixed effects panel estimation, dynamic panel estimation, and instrumental variables estimation in a panel setting.
Methodologically, some of our empirical work is similar to Easterly (1999) and Dollar and Kraay (2002) .
Although Easterly (1999) does not focus on the issue of women's welfare, he does use a fixed-effects panel setting to examine the overall question of how welfare changes as income grows. 3 Dollar and Kraay (2002) , however, examine how growth affects one specific demographic group-the poor. Our work builds on this work and focuses on a different demographic group and different measures of welfare.
Of course, the issue of the direction of causation is an important one and we argue that there is evidence that the causation runs both ways: Greater investment in women's human capital causes growth, but higher incomes also lead to more progressive attitudes towards women and greater investment in women's human capital. We support this claim by showing that our conclusions are robust to alternative estimation strategies that attempt to deal with the endogeneity of income and human capital outcomes for women.
Our results are presented in the following four sections. In section 2, we first present a simple OLG model in which greater investment in women's human capital causes higher income and higher income causes higher levels of investment in women because of a change in attitudes towards women.
Section 3 presents the data and the methods that we use to empirically document the relationship between women's human capital and higher incomes and provides support for the major conclusions and assumptions of the model. In Section 4 we present our empirical results, and Section 5 concludes.
A Simple Model of Gender Equity and Growth
In this section, we use a simple OLG model to demonstrate the impact of attitudes towards women on growth and how a feedback loop from income to attitudes can affect the dynamic evolution of the economy. In the following sections, we will provide empirical evidence for the existence of this feedback loop and show that the welfare of women evolves with income as the model predicts.
Consider an economy in which production is simply a function of human capital and human capital is the result of resources spent on the education of the young. Specifically, income per capita at time t is given by
(1) Thus, equations 3 and 4 embed a critical assumption: parental preferences for gender equity increase with income. In Section 4, we provide empirical evidence supporting this assumption by showing that attitudes towards women are more progressive in high income countries, but, theoretically, we motivate this with the claim that preferences and attitudes can evolve as individuals gain more experience with women taking on different roles in the economy and in society. The evolution of women's roles with income can be caused in a variety of ways. For example, as an economy grows, the nature of work may 4 By making these simplifying assumptions, we assume away several linkages between gender equity and growth that have been made in previous literature. First, we assume that both men and women work, that there is no cost to child rearing, and that fertility is unaffected by income. Allowing for any of these effects would strengthen the relationship between gender equity and growth. 5 For simplicity, we assume a "joy of giving" bequest motive. Given the simplicity of the model, alternative assumptions about parental altruism (i.e., caring about income or utility of children) would result in similar qualitative conclusions. put less emphasis on physical strength, changing the role that women are able to play in the workforce and making education for women more valuable (as in Galor and Weil 1996) . Alternatively, more developed economies may develop services and technology that de-emphasize the role of women in the home (e.g., dishwashers, vacuum cleaners, microwaves, housekeeping and daycare services) and encourage individuals to change their view of appropriate activities for women. (See, for example, Greenwood, Sheshadri and Yorukoglu, 2002.) Lagerlof (2003) contains an alternative mechanism that would result in the same outcome in which families, who care about total household income, play a coordination game against one another in which girls end up with less education than boys. Growth of income may also be associated with greater interaction with other countries that have more progressive attitudes towards women. In this case, higher income will be associated with changing values. Finally, increased integration into the world economy associated with higher incomes could cause competitive pressures that would reduce discrimination. (See, for example, Brainerd and Black, 2004 .) All of these mechanisms would elevate women's status in the economy and we assume that these experiences influence the prevalent attitudes towards women.
Because individuals work, consume and die all in the same period, there is not a role for credit markets, so individuals maximize (3) subject to the household budget constraint Equation 6 highlights the relationship from income to gender equity, but the relationship from equity to higher income can be seen by combining (6) and (1) Because e'(x) > 0 and e''(x) < 0, it is clear that given y t , human capital is maximized when resources are split equally between boys and girls. Equation 7, then, highlights the relationship from gender equity to income.
The dynamics of the model can be explored by noting from (4), (6) and (7) Of course, the conclusion that there is a unique steady state depends on the properties of g(y). It is easy to see that multiple equilibria are possible if g(y) displays some nonconvexities. As an example, consider a different specification for g(y) such that This section has presented a simple model that demonstrates the importance of the feedback loop between attitudes towards women and income. 6 In the next section we present empirical evidence that supports the major assumptions and conclusions of the model. We show that women's human capital increases relative to men's and that attitudes towards women become more progressive when income increases.
Methods and Data
In this section, we explore two different aspects of the impact of higher income on women. First, we examine how income affects various indicators of women's human capital accumulation (enrollment rates, literacy rates, life expectancy, unemployment rates, and nature of work) relative to men's human capital. While others have stressed the evidence from gender equity to income, our empirical work focus on the relationship in the opposite direction. This first set of results corroborates the empirical prediction of the model in Section 2 that investment in women's human capital and the welfare of women increases with income. Second, we investigate the relationship between attitudes towards women and per capita income. This second set of results provide support for a critical assumption of the model. Specifically, by demonstrating that attitudes towards women are more progressive in high income countries, we 6 In both cases presented here, growth occurs along the transition to the steady state, but there is no growth in the steady state. Steady state growth could be achieved by allowing growth of A to be a function of h. In that case, the high income steady state with gender equality would also feature faster steady state growth.
provide some empirical support for the assumptions established in equations 3 and 4. Each question requires a different data set and, because of the characteristics of the data available, requires slightly different methodology. In this section we will explain our approach to the data and provide some descriptive statistics.
Our first set of empirical results examines whether women's human capital increases with income as the model predicts. where Womenshc is equal to one of five different measures of economic outcomes for women related to their human capital stock (secondary school enrollment rate, life expectancy, literacy rate, unemployment rate, and the percent of working women in agriculture), Menshc is the corresponding outcome for the male population, GDP is per capita GDP and OPENNESS is (exports + imports)/GDP. Initially, we estimate equation (12) with a fixed effects model that includes both country and time-specific effects. In the first set of results that we present, we attempt to deal with the issue of causation by using lagged values of GDP as explanatory variables. (Later we present alternative methods.) In addition, by also including a country-specific fixed effect and the corresponding Menshc measure, we should be controlling for possible omitted variables that are either constant over time or are related to trends in the economy related to this specific human capital indicator for the economy as a whole. We have also included a measure of OPENNESS on the right hand side on the idea that gender equity might be influenced by a country's interactions with the rest of the world. As this variable has considerable variation within countries over time, its effect would not be accounted for in the country fixed effect.
However, other cultural or geographic features of the economy that do not change over time should be controlled for in the fixed effect.
This formulation allows us to specifically examine how Womenshc changes as GDP changes women, a positive coefficient on the interaction term of GDP and Menshc suggests that growth is particularly good for women: Higher GDP is associated with better human capital outcomes for women, and in countries with higher incomes, changes in men's human capital are likely to be met with bigger changes in women's human capital.
7 Thus, equation (14) where GDP and OPENNESS are defined as above, CIVILLIBERTIES is an index of civil liberties from
The Freedom House, RELIGION is a vector of variables indicating the percent of the population that is Judeo-Christian, Mulim, Hindu, and Buddhist and epsilon is a mean zero, normal disturbance term. The dependent variable, ATTITUDES, is the percent of the population that has a specific belief about the value of women. While we discuss these attitudes in more detail below, in general, the beliefs that we use in our estimations would be considered to be more progressive attitudes towards women. Therefore, a positive coefficient on ln(GDP) would indicate that higher incomes in a country are associated with a larger percentage of the population having more progressive attitudes towards women. In our first set of estimations, the relationships we examine are all contemporaneous. We also explore the relationship between lagged values of GDP and Attitudes and lagged Attitudes and GDP for a subset of our sample for which the data is available.
Several of the questions from the WVS that we use inherently compare the value of women to men so we do not also include a corresponding variable indicating attitudes towards men. In addition, because this analysis uses cross-country data, it is more important to include additional variables that might proxy for cultural features of the economy that affect gender equity. Therefore, we include variables that describe religious preferences and civil liberties as these variables may capture important environmental factors in the country that would ordinarily be absorbed in a fixed effect. However, we must take care that our regression remains parsimonious as we have a maximum of only 42 countries for which all the data is available. (See the Appendix for a list of countries used in the WVS estimations.)
To examine attitudes towards women, we draw on nine questions asked in the 1995 WVS.
Respondents to the WVS were asked how strongly they agreed with the following statements: 1) men should have more right to a job than women when jobs are scarce, 2) it is necessary for a woman to have a child to be fulfilled, 3) if they preferred a boy or a girl child if they could only have a single child, 4) a working mother can establish just as warm and secure a relationship with her children as a mother who does not work, 5) being a housewife is just as fulfilling as working for pay, 6) both the husband and wife should contribute to household income, 7) men make better political leaders than women do, 8) if a women earns more money than her husband, its almost certain to cause problems, 9) a university education is more important for a boy than for a girl. We coded all of the individual responses to each of these questions so that a one indicates that the individual had the more progressive attitudes towards women (see Table 1 for more specific data descriptions). Using the weighting variable provided by the WVS, we then averaged the individual responses to obtain a percentage of the population that had the more progressive beliefs.
The resulting data from the WVS are summarized in Table 1 , along with summary statistics for the sample from the World Development Indicators used to estimate equation 12. There is considerable variation in welfare outcomes for women and attitudes for women across countries. For example, in the average country, 48 percent of the population disagrees with the statement that men make better politicians than women, however, in Armenia only 16 percent of the population disagree with this statement while in Norway the corresponding figure is 83 percent. Sixty-six percent is the average for the percent of the population that does not prefer a boy child. In Venezuela only 38 percent of the population does not state a preference for a boy child, but in Switzerland 85 percent of the population either prefer a girl or are indifferent.
Descriptive statistics in Table 2 present a preliminary look at the relationship between women's human capital indicators, attitudes towards women, and income by reporting the mean for these variables by high and low income groups. (The sample was split at the average per capita income of $5,500).
Women in the high income group have higher levels and quality of human capital than those in the low income group; and, in all but three cases, attitudes towards women are more progressive in high income countries. Interestingly, the three attitudes for which there is not a statistically significant difference between high and low income countries are all associated with married women participating in the labor force. In both high and low income countries, a relatively large percentage of the population agreed that a working mother can have a warm relationship with her children, that being a housewife is just as fulfilling as working for pay, and that men and women should both contribute towards household income. In low income countries, these attitudes may reflect the necessity of married women contributing to household income while in high income countries, it may reflect different benefits of married women in the labor force. That said, it is important to note that for attitudes that compare women's place in the labor force relative to men's (JOBRIGHT and MONEYPROB), there remains a large and statistically significant difference in high and low income countries.
The descriptive statistics presented in Table 2 suggest that there is a relationship between income of a country, women's human capital, and attitudes towards women. In the next section we explore these correlations further and attempt to present more systematic evidence that suggests that at least part of these correlations can be explained by a causal relationship between higher income and more progressive attitudes towards women.
Results

Women's Human Capital Indicators
In this section, we present evidence for one of the predictions of the model: women's welfare (measured by human capital indicators) does increase with income. The results from estimating equation (12) appear in Table 3 . Each of the columns presents results using a different indicator of women's human capital, and in general, these results support the idea that higher incomes are associated with higher levels of women's human capital. The first column of Table 3 presents the coefficients of equation (12) when secondary schooling enrollment rates are used as the welfare indicator. The fact that the coefficient on male secondary schooling is less than one is indicative of gender inequality. However, the interaction of male secondary schooling and GDP is positive, indicating that as GDP increases, male and female enrollment ratios become more equal. The effect of increases in GDP is notable, but not overwhelming. The results in column 1 of Table 3 indicate that a one standard deviation increase in ln(GDP) increases the responsiveness of female secondary enrollment rates to changes in male enrollment rates by .046. It is only for the highest income countries in the sample that male and female secondary enrollments move together (i.e., β 2 + β 3 *ln(GDP) = 1).
The results for two additional human capital variables are presented in columns 2 and 3 of Table   3 . Results in column 2 show how female life expectancy changes as the economy develops. In almost all countries, female life expectancy is longer than male life expectancy so the coefficient on the male life expectancy variable, LIFEXM, is greater than one. The fact that the interaction of male life expectancy and GDP is negative does argue for gender equity as it indicates that male and female life expectancies converge as income increases. Results in column 3 examine how female literacy responds to higher income. Although the coefficient on lagged GDP is negative and significant, to determine the total effect of GDP on female literacy, one must also consider the interaction term with male literacy. Doing so, yields a more sensible conclusion that, for the average country, increases in GDP are associated with increases in female literacy. However, these results do suggest that for the poorest countries (i.e., the bottom quartile) increases in GDP are not associated with greater female literacy after the level of male literacy is taken into account.
Results in columns 4 and 5 of Table 3 describe two aspects of female labor force participation.
Column 4 presents results for the percent of the female labor force employed in agriculture and shows that as GDP grows, a smaller percentage of women are employed in agriculture. Interestingly, these results suggest that as the percentage of the male labor force employed in agriculture increases, the percentage of the female labor force in agriculture decreases. Higher levels of GDP, however, mitigate this effect. In fact, for the highest income countries in our sample, β 2 + β 3 *ln(GDP) is close to one, suggesting that male and female participation in agriculture are similar. Finally, column 5 examines how female unemployment responds to changes in GDP and in male unemployment. The fact that the coefficient on male unemployment is close to 3 indicates that female employment is greater than male employment, however, the negative coefficient on the interaction of male unemployment and GDP suggests that the gap between male and female unemployment narrows as GDP grows. Using the point estimates in column 5, one can calculate that a one standard deviation increase in ln(GDP) decreases the unemployment gap by .31. Somewhat surprisingly, the increases in GDP are associated with higher female unemployment rates, however, these effects may be confounded by the fact that fewer women participate in the formal sector in developing countries. Overall, these results indicate that the amount and quality of human capital accumulated by females is more like that of males when income is higher.
Dynamic Panel Estimation and Instrumental Variables
Although we argued earlier that including country-specific effects and a corresponding male welfare indicator should mitigate concerns about omitted variables in Equation 12, in this section we modify our specification to address this concern in a different way. Specifically, we include a lagged value of the welfare indicator on the right hand side on the idea that this lagged value will capture the effects of omitted variables that change over time. In adding this lagged value, we estimate a dynamic panel model employing the methods of Arellano and Bond (1991) . 9 In this GMM estimation, we add a lagged value of the dependent variable to the right hand side of equation 12, first difference the new equation to remove the fixed effect, and then instrument for the difference in the dependent variable with lagged values. In order to do this, of course, we lose data for two time periods so our resulting sample sizes are smaller. In the case of female unemployment and females in agriculture, the reductions in sample size are the most dramatic.
The results from this new specification are in Table 4 and GDP is .14) In column 5, the coefficient on male unemployment remains positive, significant and greater than one. However, the coefficient on the interaction of male unemployment with GDP remains negative, but is no longer statistically significant. The reduced significance of the results in the last two columns could be due to the smaller sample generated by the Arellano-Bond technique. In fact, when we replicate the specification in Table 3 on the smaller sample, we obtain statistically insignificant results for AGRF. However, for female unemployment, our results from Table 3 continue to hold even on the smaller sample. Therefore, some of the differences in results for this variable are likely due to the inclusion of the lagged value.
One final issue that we will address prior to discussing the relationship between income and attitudes is the issue of causation between GDP and women's welfare. While including the lagged value of the dependent variable as an explanatory variable increases our confidence that there is a relationship running from increases in GDP to increases in women's welfare, we also examine this issue by estimating equation 12 directly with an instrumental variables technique. Specifically, we modify equation 12 by replacing the lagged value of GDP with contemporaneous values of GDP, but instrument for GDP with lagged values (10-year lag or two time periods). The results from this exercise are reported in Table 5 .
As can be seen in all of the results reported here, the results for the coefficient on GDP, men's human capital and the interaction of the two are consistent with those reported in Table 3 . These results provide additional evidence that at least part of the relationship between GDP and women's human capital can be explained by higher incomes causing increases in the quality of life for women.
Although results from our dynamic panel model cast some doubt on the relationship between GDP and female unemployment, we conclude from the estimations reported in this section that higher incomes are associated with improved human capital for women and that at least some of this association can be explained by higher income causing higher welfare. In the next section, we take up a parallel question: How does higher income affect attitudes towards women?
Income and Attitudes Towards Women
It is also important to explore how attitudes towards women are influenced by the income of the country. The evolution of attitudes and preferences towards women is a critical assumption of our model and, in this section, we provide evidence on this question, using attitudes measured by the World Values Survey. Our methods and data are explained in Section 3, and the results from our initial estimation of Equation 15 are presented in Table 6 . Recalling that all our variables are coded so that increases in these variables indicate that a greater percentage of the population holds progressive attitudes towards women, these results generally support that higher income countries have more progressive attitudes. There are three exceptions to this conclusion, HWFULFILL, WORKINGMOTHER, and BOTHINC. All three of these questions deal with the appropriate gender role for women in the workforce-valuing housework, the ability of working mothers to establish good relationships with their children, and the necessity of both husband and wife contributing to household income. These variables do not necessarily tell us how attitudes towards women are changing relative to attitudes towards men. Individuals in both high and low income countries may feel that both husbands and wives should contribute to household income for different reasons and the desirability of housework or the ability of working mothers to establish relationships with their children may not change as income grows.
The remaining variables may be better suited to examine how attitudes towards women relative to men respond to higher income. Except for CHILDFULFILL, the remaining attitude variables inherently compare the value and rights of women to those of men. JOBRIGHT compares the rights of women to have a job relative to men, BOYGIRL compares preferences for a boy child relative to a girl child, POLITIC compares the qualifications of women to be politicians relative to men, UNIEDUGIRL compares the importance of university education for women relative to men, and MONEYPROB asks about the appropriateness of the bread-winner role for women vs. men. Thus, we interpret the result in Table 6 as supporting the idea that in higher income countries, attitudes towards women relative to men are more progressive.
Surprisingly, the civil liberties index never enters the estimations significantly and neither does the openness variable. The religion variables sporadically enter the estimations , but no consistent conclusion can be drawn about the percent of the population professing any of these four major religions and attitudes towards women. The religion variable that enters significantly most often (6/9 estimations) is the percent of the population that is Buddhist and generally enters with a negative sign, indicating that this is associated with less progressive attitudes towards women. These results should be interpreted cautiously, however, as several countries in the sample have a very small Buddhist population.
The impact of increased GDP on attitudes towards women is notable. For example, a one standard deviation increase in ln(GDP) results in an increase of 11 percentage points for people disagreeing that a university education is more important for a boy than a girl (UNIEDUGIRL), an increase of 17 percentage points for people disagreeing that men make better politicians than women (POLITIC), and an increase of 6 percentage points for people expressing indifference or preference for a girl child over a boy.
As before, however, we continue to wrestle with which way the causation runs. Do attitudes cause higher GDP or does higher GDP cause a change in attitudes? While many of the questions on which we focus were not asked in more than one wave of the WVS, a few of them were asked in both wave 2 (1990) Essentially we are interested in the coefficients, α 2 and γ 2 . If α 2 is positive and significant, then this indicates that GDP Granger causes progressive attitudes towards women. If γ 2 is positive and significant, then progressive attitudes towards women Granger cause GDP. If both coefficients are significant, then there is evidence that the causation between attitudes and income runs both ways. Table 7 presents the results for the estimation of equation 16 for the four different attitudes measures for which we have data. Except for the case of CHILDFULFILL, these results provide evidence that higher GDP does Granger cause more progressive attitudes towards women.
10 Interestingly, once we control for the lagged values of the attitude variables, the previously insignificant GDP coefficient in the HWFULFILL estimation and the WORKINGMOTHER estimation now become significant. One possible explanation for this result is that omitted variables plague the cross-section estimation for these attitudes and that it is only after controlling for the lagged value of these attitudes are we able to uncover a relationship between attitudes and GDP. It is also interesting to note that lagged values of these two attitudes are not good predictors of future GDP, while the other two attitudes are.
Thus, the weaker cross-section relationship reported in Table 6 could be a result of the fact that these particular attitudes do not cause GDP.
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Overall, these results suggest that the relationship between progressive attitudes towards women and higher GDP is a two-way street. We find evidence that progressive attitudes towards women are associated with higher GDP in an economically meaningful way. Furthermore, the Granger causality tests suggest that progressive attitudes cause higher GDP and higher GDP cause progressive attitudes.
Conclusion
In this paper, we develop a simple model that describes how the status of women is both caused and affected by growth of income and how this dynamic interplay generates growth to the steady state.
Under some circumstances, this feedback loop may be responsible for the development of poverty traps.
We then present empirical results consistent with the conclusions and assumptions of the model. Both the human capital of women and attitudes towards women is affected by higher GDP. Estimation method is from Arellano and Bond (1991) Includes time and country-specific effects Absolute value of z statistics in parentheses ** significant at 5%; * significant at 10% Country and time-specific fixed effects included. Ln(GDP(t)) instrumented with ln(GDP(t-2)) in both the standalone term and in the interaction with the men's welfare indicator Absolute value of z statistics in parentheses * significant at 5%; ** significant at 1% Robust t statistics in parentheses ** significant at 5%; * signifi c a n t a t 1 0 % 
